Key indicators: single-crystal X-ray study; T = 120 K; mean (C-C) = 0.001 Å; R factor = 0.042; wR factor = 0.107; data-to-parameter ratio = 21.6.
The crystal structure of the title compound, 2C 19 H 17 N 2 + Á-C 4 H 2 O 4 2À , consists of centrosymmetric trimers built up of two crystallographically independent N,N 0 -diphenylbenzamidinium cations and one fumarate dianion, which is located on a centre of inversion. The components of the trimers are linked by N-HÁ Á ÁO hydrogen bonding. In the cation, the outer rings make dihedral angles of 53.66 (5) and 78.38 (5) with the central ring. The two outer rings make a dihdral angle of 81.49 (5) .
Related literature
For the structure of N,N 0 -diphenylbenzamidine, see: Alcock et al. (1988) and for the structure of N,N 0 -diphenylbenzamidinium nitrate, see: Barker et al. (1999) . For metal complexes of N,N 0 -diphenylbenzamidine, see: Davies et al. (2001) ; Jiang et al. (2005) ; Cotton et al. (1996 Cotton et al. ( , 1997 .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: APEX2 (Bruker, 2006 ); cell refinement: SMART (Bruker, 2006) ; data reduction: SMART; program(s) used to solve structure: SIR92 (Altomare et al., 1994 ); program(s) used to refine structure: CRYSTALS (Betteridge et al., 2003) ; molecular graphics: ORTEP-3 for Windows (Farrugia, 1997) ; software used to prepare material for publication: CRYSTALS.
Comment N,N'-Diphenylbenzamidine is widely used as a ligand in metal complexes and can act as a bridging (Jiang et al., 2005) or a bidentate (Davies et al., 2001) ligand. An important feature of many complexes with bridging bonding mode is metal-metal bond formation in dinuclear compounds (Cotton et al., 1997; Cotton et al., 1996) . The crystal structure of N,N'-diphenylbenzamidine (Alcock et al., 1988) and its nitrate salt (Barker et al., 1999) have been reported previously. As part of an investigation of cocrystal synthesis, the N,N'-diphenylbenzamidine fumarate salt was obtained and the crystal and molecular structure was determined to identify the product. The asymmetric unit consist of one N,N'-diphenylbenzamidinium cation and half a fumarate dianion, which is located on a centre of inversion (Fig. 1 ). In the title compound there is a small difference in conformation of amidinium cation compared to N,N'-diphenylbenzamidine nitrate. In the amidinium cation the plane of the central phenyl ring is twisted by 53.7° and 78.4° with respect to the plane of the terminal phenyl rings 1 and 2 ( Fig. 1 ). These values are slightly different from that in N,N'-diphenylbenzamidine nitrate in which a dihedral angle of 65.8° is observed (Barker et al., 1999) . In the crystal structure of the title compound the amidinium cations are connected by the fumarate dianions via intermolecular N-H···O hydrogen bonds into trimers that are located on centres of inversion ( Fig. 2 and Table 1 ).
The title compound was prepared by dissolving N,N'-diphenylbenzamidine (0.054 g, 0.2 mmol) and fumaric acid (0.012 g, 0.1 mmol) in 5 ml of hot ethanol. Slow evaporation of the solution resulted in the formation of colorless prisms.
Refinement
All H atoms were located in a difference map, but were positioned with idealized geometry and refined with soft restraints on the bond lengths and angles to regularise their geometry (C-H in the range of 0.93-0.98 and N-H in the range of 0.86-0.89 Å) and with U iso (H) in the range 1.2-1.5 times U eq of the parent atom. Figures   Fig. 1 . The molecular structure of the title compound with labelling and displacement ellipsoids at the 50% probability level (symmetry code for equivalent atoms: i = -x+2, -y, -z+2). 1 and 2 distinguish the two independent terminal rings. 
